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Abstract
We describe a compactified Supermembrane, or M2-brane, with 2-form fluxes
generated by constant three-forms that are turned on a 2-torus of the tar-
get space M9 × T 2. We compare this theory with the one describing a 11D
M2-brane formulated onM9×T 2 target space subject to an irreducible wrap-
ping condition. We show that the flux generated by the bosonic 3-form under
consideration is in a one to one correspondence to the irreducible wrapping
condition. After a canonical transformation both Hamiltonians are exactly
the same up to a constant shift in one particular case. Consequently both of
them, share the same spectral properties. We conclude that the Hamiltonian
of the M2-brane with 2-form target space fluxes on a torus has a purely dis-
crete spectrum with eigenvalues of finite multiplicity and it can be considered
to describe a new sector of the microscopic degrees of freedom of M-theory.
We also show that the total membrane momentum in the direction associated
to the flux condition adquires a quantized contribution in correspondence to
the flux units that have been turned on.
Keywords: Supermembrane, Fluxes, Backgrounds, Supergravity.
1. Introduction
Supermembranes, also called M2-branes, are 2 + 1 supersymmetric ex-
tended objects that evolve in an eleven dimensional target space [1]. They
are described by a nonlinear interacting field theory invariant under global
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supersymmetry, local diffeomorphisms and local kappa symmetry [2]. Super-
membranes are part of the building blocks of M-theory and they are sources
of 11D supergravity [1, 3], a relation that was emphasized in [4]. Moreover,
in [5] it is shown that the supermembrane emerges as an exact solution of
supergravity field equations. A remarkable property of supermembrane the-
ory is that all the five string theories at least at kinematical level and by
double dimensional reduction can be obtained from it [6, 7, 8, 9]. Recently
it has been shown that M2-brane toroidally compactified is U-dual invariant
[10, 11].
The Supermembrane theory was originally expected to describe the mi-
croscopic degrees of freedom of M- theory, however when formulated on 11D
Minkowski background [2], it was rigorously proved in the context of ma-
trix model regularization that it has continuous spectrum from [0,∞) [12],
and the toroidal compactification by itself does not change this behaviour
[13]. This property led to the community to re-interpret this theory as a
second quantized theory [14]. There are just two cases described in the lit-
erature -up to our knowledge- in which the formulation of supermembrane
theory exhibits discreteness of the spectrum [15, 16]. A first case the so
called supermembrane with central charges [17] that is irreducibly wrapped
[18] around a 2-torus, -condition that has been extended to other compact-
ifications, see for example [19, 20, 21], and a second one, corresponding the
supermembrane on a pp-wave background [22, 23] whose matrix model reg-
ularization corresponds to the BMN matrix model [24] and whose properties
of discreteness were proven on [16].
Since M-theory is a candidate for unification theory, at least a sector of
the theory will be described in terms of the Supermembrane theory degrees of
freedom. Consequently it becomes increasingly clear the need to obtain the
M2-brane theory formulated on more general backgrounds. Previous formu-
lation of the M2-brane in the Light Cone Gauge (L.C.G) on arbitrary curved
backgrounds in the formalism of the superspace to second order in grassmann
variables was done in [25]. In this paper we analise the quantum properties
of a simple but nontrivial case of a M2-brane on a M9×T 2 background with
particular target space 2-form fluxes generated by the presence of non van-
ishing components of a constant form C±. These backgrounds are consistent
with supergravity. Indeed, backgrounds with a constant C3 were considered
by the authors [5], corresponding to a M2-brane acting as a source. The
analysis that we do includes backgrounds corresponding to the asymptotic
limit of those considered in [26]. The paper is organized as follows: In section
2
2 we obtain the Hamiltonian and constraints of the M2-brane on M9 × T 2
with target space fluxes. In section 3 we compare this theory with the a M2-
brane theory irreducibly wrapped around the 2-torus. Based on this result
we characterize its spectrum. In section 4 we establish the relation between
the two formulations and based on this result we characterize its spectral
properties. In section 5 we present our conclusions.
2. M2-brane subject to 2-form fluxes induced by constant C3
In this section we will analyse the supermembrane theory in the L.C.G.
formulated onM9×T 2 background with 2-form fluxes induced by the presence
of constant bosonic 3-form gauge fields Cµνλ. The supersymmetric action of
the M2-brane on a generic 11D noncompact background was found by [1].
S = T
∫
d3ξ
[
−1
2
√−gguvΠumˆΠvnˆηmˆnˆ + 1
2
√−g − 1
6
εuvwΠAˆuΠ
Bˆ
v Π
Cˆ
wCCˆBˆAˆ
]
, (1)
where, guv = Πu
mˆΠv
nˆηmˆnˆ with u, v, w,= 0, 1, 2 the worldvolume indices.
(Here Aˆ, Bˆ, Cˆ, are tangent superspace indices; mˆ, nˆ, lˆ, bosonic tangent space
indices and aˆ, bˆ, cˆ, fermionic tangent space indices). Pullback of the superviel-
bein EAˆM to the worldvolume is given by Π
Aˆ
u =
∂ZM
∂ξu
EAˆM whereM is superspace
index. In our study we will focus on flat metric Gµν = ηµν backgrounds but
in the presence of some constant components of the three-form:
Πmˆv = ∂vX
µδmˆµ + θ¯Γ
mˆ∂uθ, Π
aˆ
v = ∂vθ
aˆ ,
Cµαβ = (θ¯Γµν)(α(θ¯Γ
ν)β) , Cαβγ = (θ¯Γµν)(α(θ¯Γ
µ)β(θ¯Γ
ν)γ) ,
Cµνρ = const , Cµνα = (θ¯Γµν)α ,
(2)
The embedding coordinates in the superspace formalism are (Xµ(ξ), θα(ξ))
with ξu the worldvolume coordinates and where µ, ν, λ and α, β, are bosonic
and fermionic target space indices, respectively. They are scalars under
reparametrizations on ξ. In this background the action of the supermem-
brane takes the following form:
S =− T
∫
d3ξ{√−g + εuvw θ¯Γµν∂wθ
[
1
2
∂uX
µ(∂vX
ν + θ¯Γν∂vθ)+
+
1
6
θ¯Γµ∂uθθ¯Γ
ν∂vθ] +
1
6
εuvw∂uX
µ∂vX
ν∂wX
ρCρνµ} .
(3)
This background is consistent with supergravity in 11D dimensions and
in a particular case it corresponds to the asymptotic limit of a supergravity
3
solution generated by an M2-brane acting as a source [5, 26]. The line element
in this case is given by
ds2 = (1 +
k
r6
)−
2
3 dxµ¯dxν¯ηµ¯ν¯ + (1 +
k
r6
)−
1
3 dym¯dyn¯δm¯n¯ , (4)
where µ¯ = 0, 1, 2, m¯ = 3, ..., 10 and r =
√
ym¯ym¯ is the radial isotropic
coordinate in the transverse space. On the other hand, the ansatz for the
3-form produces:
Cµ¯ν¯σ¯ = ǫµ¯ν¯σ¯(1 +
k
r6
)−1 , (5)
with the other components set to zero. When r → ∞, the metric (4) goes
to Minkowski metric and (5) is constant. We may now formulate the super-
membrane action on a M9 × T 2 target space with constant gauge field Cµνσ
closely following the definitions of [13]. We start the L.C.G fixing by taking,
X+(ξ) = X+(0) + τ , where τ is the time coordinate on the worldvolume, so
that ∂uX
+ = δuτ , and Γ
+θ = 0. Now the supersymmetric action formulated
in this partial gauge fixing is
S = T
∫
d3ξ{−
√
g¯∆−εrs∂rXaθ¯Γ−Γa∂sθ+C++∂τX−C−+∂τXaCa+C+−} (6)
with2
Ca = −εrs∂rX−∂sXbC−ab + 1
2
εrs∂rX
b∂sX
cCabc ,
C± =
1
2
εrs∂rX
a∂sX
bC±ab , C+− = ε
rs∂rX
−∂sX
aC+−a ,
(7)
where σr, r = 1, 2 are the spacelike coordinates of the base manifold Σ×R,
being Σ a torus. It is possible to fix the variation of some components of
the 3-form by virtue of its gauge invariance. In particular it is possible to fix
C+−a = 0 and C−ab = constant. The Hamiltonian takes the form
H = T
∫
d2σ{ 1
(P− − C−)
[
1
2
(Pa −Ca)2 + 1
4
(
εrs∂rX
a∂sX
b
)2]
+εrsθ¯Γ−Γa∂sθ∂rX
a−C+}
(8)
subject to the primary constraints
Pa∂rX
a + P−∂rX
− + S¯∂rθ ≈ 0 , S + (P− −C−)Γ−θ ≈ 0 . (9)
2In order to be self-contained we include the definitions of [2]: ∆ = −g00 + urg¯rsus
being g¯rsgst = δ
r
t and g ≡ detg = −∆g¯ (with ε0rs = εrs). g¯rs ≡ grs = ∂rXa∂sXbδab;
ur ≡ g0r = ∂rX− + ∂0Xa∂rXbδab + θ¯Γ−∂rθ; g¯00 = 2∂0X− + ∂0Xa∂0Xbδab + 2θ¯Γ−∂0θ.
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with
Pa =
√
g¯
∆
(∂τXa − urg¯rs∂sXa) + Ca, P− =
√
g¯
∆
+ C−, S = −
√
g¯
∆
Γ−θ. (10)
The contribution of C+ to the Hamiltonian is a boundary term that does not
necessarily vanish since there exists a compact sector of target space. X−
appears explicitly through Ca in the Hamiltonian. On the other side X
− can
be solved from the constraint in terms of the physical degrees of freedom.
However non-locality is introduced in the procedure. In order to achieve a
local canonical polynomial reduction of the Hamiltonian one may perform a
the following transformation
Pa → Pˆa ≡ Pa − Ca, P− → Pˆ− ≡ P− − C− , S → Sˆ ≡ S , (11)
keeping invariant the rest of the canonical variables. These preserve all the
Poisson brackets, as it is a canonical transformation on the phase space. In
fact, the kinetic terms remain invariant under (11),∫
Σ
(PaX˙
a + P−X˙
− + S¯θ˙) =
∫
Σ
(Pˆa
˙ˆ
Xa + Pˆ−
˙ˆ
X− + ˆ¯S
˙ˆ
θ) . (12)
and the new constrains are
Pa∂rX
a + P−∂rX
− + S¯∂rθ = Pˆa∂rXˆ
a + Pˆ−∂rXˆ
− +
¯ˆ
S∂rθˆ ≈ 0 (13)
χ ≈ S + (P− − C−)Γ−θ = Sˆ + Pˆ−Γ−θˆ ≈ 0 (14)
Now we may use the residual gauge symmetry generated by the constraints
to impose the gauge fixing condition Pˆ− = Pˆ
0
−
√
w , where
√
w is a time
independent scalar density and Pˆ 0− a zero mode defined as in [2]. We may then
eliminate (Xˆ−, Pˆ−) as canonical variables and obtain a formulation solely in
terms of (Xˆa, Pˆa). The remaining constraint after the partial gauge fixing
corresponds, as usual, to the area preserving ones:
d(PˆadXˆ
a + θˆΓ−dθˆ) = 0 ,
∫
Σ
d(PˆadXˆ
a + θˆΓ−dθˆ) = 0 , (15)
where the first constraint is the local integrability condition which must be
satisfied in order to have a solution for Xˆ−. The second integral constraint,
is the condition that the periods dXˆ− are trivial and hence dXˆ− is an exact
one form. We then have the following hamiltonian density for a membrane
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on a general background field, after the elimination of the conjugate pairs
(Xˆ−, Pˆ−) and (Xˆ
+, Pˆ+),
Hˆtotal = Hˆ − C+ = 1
Pˆ−
[
1
2
PˆaPˆ
a +
1
4
(
εrs∂rXˆ
a∂sXˆ
b
)2]
+ εrs
¯ˆ
θΓ−Γa∂sθˆ∂rXˆ
a − C+
(16)
Since we are considering a toroidal compactification of the target space M9×
T 2, the bosonic components decompose in the compact and non-compact
sector. The even embedding maps Xˆa associated to the compact sector
which always appear as closed one-forms in the action. They decompose
into an exact one-form, plus a harmonic one-form. The latter may have
nontrivial periods on the basis of homology of the compact base Riemann
surface Σ. The odd embedding maps θˆα we assume to be single valued
on the base manifold. The gauge fixing procedure is consistent under this
compactification since the local gauge transformations only involve the exact
part of Xˆa. The Hamiltonian of the compactified theory is the following one:∫
Σ
d2σHˆtotal =
∫
Σ
d2σ{
√
w
Pˆ 0−
[
1
2
(
Pm√
w
)2
+
1
2
(
Pi√
w
)2
+
1
4
{
Xi,Xj
}2
+
1
2
{
Xi,Xm
}2
+
1
4
{Xm,Xn}2
]
+
√
w
[
θ¯Γ−Γm {Xm, θ}+ θ¯Γ−Γi
{
Xi, θ
}]} − C+ ,
(17)
where the indexm denotes the maps from the base Σ toM9 and i, j = 1, 2 the
map from Σ to T 2. Generically, dX i = M ijdXˆ
j+dAi,M ij are integers in order
to have a map to cycles. dXˆj , is a normalized basis of harmonic one-forms
and dAi are exact one-form components. There are no further requirements
on M ij . We notice the differences between the above Hamiltonian and the
one on a Minkowski M11 target space where no harmonic contribution is
present. We will give the complete expression of the Hamiltonian in terms
of dXˆ i, Ai, dXm in the next section. This Hamiltonian is subject to the local
and global constraints associated to the Area Preserving Diffeomorphisms
d(PidX
i+PmdX
m+θΓ−dθ) = 0 ,
∮
Cs
d(PidX
i+PmdX
m+θΓ−dθ) = 0 . (18)
In the compactified case, in contrast to the noncompact one, the last term in
(17) for constant bosonic 3-form is a total derivative of a multivalued function
(due to the harmonic contribution). Therefore its integral is not necessarily
zero.
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Classically the dynamics of this Hamiltonian contains string-like spikes
which render the quantum spectrum of the theory continuous. The main
point to study in this paper is the behaviour of the theory when we add a
flux quantization condition on the 3-form. Given the target space M9 × T 2
a flux condition on it corresponds to a closed two form F2 whose integral on
the compact sector is an integer number. This flux condition is equivalent to
the existence of an U(1) principle bundle over T 2 and of a 1-form connection
on it whose curvature is F2: ∫
T 2
F2 = k ∈ Z/{0} . (19)
In this paper we consider the closed two-forms generated by C+ or C−. We
will define them in the following sections. We are interested in the quantum
properties of the supermembrane on a target space with nontrivial C±, under
a flux condition generated by them. In order to perform this analysis we are
going to compare the Hamiltonian (17) subject to a flux condition with the
Hamiltonian of the M2-brane irreducibly wrapped on a target spaceM9×T 2.
3. The M2-brane with irreducible wrapping
The M2-brane with irreducible wrapping is defined as follows. The em-
bedding maps satisfy winding conditions over the nontrivial 1-cycles of the
2-torus with
∮
Cj
dX i = M ij , M
i
j are winding numbers integers and Cs the
homological basis of the 2-torus. The embedding maps associated to the
wrapping on T2 satisfy the following topological condition [18]∫
Σ
dXi ∧ dXj = ǫijnA, n ∈ Z/{0} , (20)
with A denoting the area of the 2-torus (which we can be normalized to 1)
and n an integer that is chosen to be different from zero. This condition
is a quantization condition and ensures that the harmonic modes appear in
a nontrivial way in the expression of X i. This condition is related with the
existence of a central charge in the SUSY algebra and for this reason this sec-
tor of the Supermembrane has been denoted as Supermembrane with central
charges. Indeed, it implies that the supermembrane is a calibrated subman-
ifold [19]. Other studies analyzing the M2-brane on holomorphic curves was
considered in [29] and [30]. From a geometrical point of view, irreducibility
condition ensures the existence of a nontrivial U(1) principal bundle over the
7
worldvolume of the supermembrane, characterized by the integer n associ-
ated to its first Chern class. A particular n fixes and restricts the allowed
class of principal fiber bundle where it can be formulated. The canonical
connections are U(1) monopoles expressed in terms of the embedding maps
(which are minimal immersions) of the supermembrane in the compactified
space. Indeed, this corresponds to have a nontrivial 2-form flux over the
supermembrane world-volume∫
Σ
F2 = n ∈ Z/{0} . (21)
See [18] for further details. The Hamiltonian of a supermembrane wrapped
on a 2-torus subject to (20) found in [17] is the following one
HIrred =
∫
Σ
d2σ
√
w
[1
2
( Pm√
w
)2
+
1
2
( Pi√
w
)2
+
1
4
{Xm,Xm}2 + 1
2
(DiXm)2 + 1
4
(Fij)2
]
+
∫
Σ
d2σ
√
w
[
Λ
(
Di
( Pi√
w
)
+
{
Xm,
Pm√
w
})]
+ (n2Area2T 2)
+
∫
Σ
d2σ
√
w
[
− θ¯Γ−ΓiDiθ − θ¯Γ−Γm {Xm, θ}+ Λ
{
θ¯Γ−, θ
} ]
,
(22)
where there is a symplectic covariant derivative and symplectic curvature
defined
DiXm = DiXm + {Ai,Xm} , Fij = DiAj −DjAi + {Ai, Aj} , (23)
with Di a covariant derivative defined in terms of the moduli of the torus,
the winding numbers M ij and the harmonic one-forms. see [10]. The sym-
plectic connection transforming under area preserving diffeomorphisms given
by δǫA = Dǫ. In [32], the authors showed that this hamiltonian classically
does not contain string-like configurations. At a quantum level it has the re-
markable property of having a supersymmetric discrete spectrum with finite
multiplicity, [15, 16] in distinction with the supermembrane compactified on
a torus without this restriction (20) which has continuous spectrum from
[0,∞) [12, 13]. The irreducible wrapping condition is a flux condition over
the worldvolume that generalizes the Dirac monopole construction to Rie-
mann surfaces of arbitrary genus ≥ 1 [31]. The theory defined in this way is
a restriction of the supermembrane theory. All configurations must satisfy,
in addition, the global constraint. The constraint (20) does not change the
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local symmetries of the supermembrane theory since it is topological condi-
tion. In particular, the invariance under area preserving diffeomorphisms is
preserved.
4. Relation between both formulations
We start by considering a flux condition generated by C± on the base
manifold Σ. C± is a density with the dimensions of the membrane momentum
in the directions associated with coordinates X±. It is defined on Σ, we then
consider its associated 2-form
C±dσ
1 ∧ dσ2 = 1
2
∂Xa
∂σr
∂Xb
∂σs
C±ab dσ
r ∧ dσs = 1
2
C±ab dX
a(σ, τ) ∧ dXb(σ, τ) (24)
Under the assumption that C±ab is constant, it is a closed two-form on Σ.
We impose the flux condition∫
Σ
F2 =
∫
Σ
C±dσ
1 ∧ dσ2 = k± ∈ Z/{0} . (25)
The maps from Σ → M9 × T 2 decompose into maps from Σ → M9 and
the ones from Σ → T 2. The former are labeled with an index m and the
latter with index i, j. As we have stated the closed one-forms dX i can always
be expressed in terms of the harmonic part M ijdXˆ
j and its exact part. In
the flux condition the exact one-forms cancel and we are only left with the
harmonic sector. We then have for the flux condition∫
Σ
F2 =
∫
Σ
1
2
C±ijM
i
kM
j
l dXˆ
k ∧ dXˆ l = k± ∈ Z/{0} , (26)
The normalized basis of harmonic one-forms on Σ, dX i, satisfy
∫
Ci
dXˆj = δji ,
with Ci, being the homology basis on Σ. Using the bilinear Riemann relations
we get
∫
Σ
dXˆ1∧dXˆ2 = 1 It is convenient to define the density √w introduced
in the gauge fixing procedure as
√
w = ∂Xˆ
1
∂σr
∂Xˆ2
∂σs
ǫrs it is a regular density on
Σ, we then have
∫
Σ
√
w dσ1 ∧ dσ2 = 1 . We can now change variables from
(σ1, σ2) on Σ to local coordinates (X˜1, X˜2) on the 2-torus T 2, the map is
defined by X˜ i = Xˆ i(σ1, σ2) . In fact, the Jacobian of the change of variables
is
√
w which is nonzero on Σ. C± defines then a flux condition on T
2,∫
Σ
F2 = c±detM
∫
T 2
dX˜1 ∧ dX˜2 =
∫
T2
1
2
C±ijM
i
kM
j
l dX˜
k ∧ dX˜ l =
∫
T 2
F˜2. (27)
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where we have expressed C±ij = c±ǫij , and denoted detM the determinant of
the matrix M ij . There is then a one to one correspondence between the flux
condition generated by C± on Σ and on T
2. The main point is that detM
must be nonzero, that is the condition of irreducible wrapping must be satis-
fied. There is then a one to one correspondence between the supermembrane
with irreducible wrapping and the supermembrane on a background with a
flux condition on T 2 generated by C±. In fact, given the latter it implies that
the supermembrane has an irreducible wrapping. Conversely given a super-
membrane with irreducible wrapping there always exists a three form with a
flux condition compatible with the nontrivial wrapping. Moreover, if there is
no flux, (27) is equal to zero, then supermembranes with reducible wrapping
are admissible in the configurations space and the spectrum is consequently
continuous from zero to infinity.
Furthermore the Hamiltonian of both theories differ at most in a constant,
arising from the C+ term in the Hamiltonian (17), hence the spectrum of the
supermembrane with fluxes generated by C± has also discrete spectrum with
finite multiplicity, a remarkable property. The effect of the C± background
produces a discrete shift in some components of the momentum of the su-
permembrane, and in the Hamiltonian density. Comparing with the original
configuration variables (Xa, Pa) and considering the total momentum of the
supermembrane, we have
P 0− =
∫
Σ
P−dσ
1 ∧ dσ2 =
∫
Σ
(Pˆ− + C−)dσ
1 ∧ dσ2 = Pˆ 0− + k− , (28)
P 0+ =
∫
Σ
P+dσ
1 ∧ dσ2 =
∫
Σ
(Pˆ+ + C+)dσ
1 ∧ dσ2 =
∫
Σ
Hˆdσ1 ∧ dσ2 + k+ , (29)
P 0a =
∫
Σ
Padσ
1 ∧ dσ2 =
∫
Σ
(Pˆa + Ca)dσ
1 ∧ dσ2 =
∫
Σ
Pˆadσ
1 ∧ dσ2 , (30)
where we have used (27) and
∫
Σ
Cadσ
1∧dσ2 = 0 . Hˆ is the Hamiltonian den-
sity of the supermembrane with fluxes (analogously with irreducible wrap-
ping). We conclude that the interaction of the supermembrane with the back-
ground we have considered has render a quantized change of the membrane
momentum on the directions associated with the coordinate X± compared
to the case when the C± fluxes are set off.
5. Discussion and Conclusions
In this paper we study the effects of fluxes in the quantum properties of
the M2-brane. We discuss the Hamiltonian formulation of the M2-brane com-
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pactified on a torus with 2-form fluxes induced by the 3-form C±. We study
the effect of the fluxes on the quantum properties of the theory. We establish
an equivalence relation between a theory that contains 2-form fluxes induced
by the C± on the target space ’M2-brane with fluxes’ and the supermembrane
satisfying a topological condition over the worldvolume associated to an ’ir-
reducible wrapping’ where no reference to the 3-form background is present.
When we consider the M2-brane on a C± background and the target space
is noncompact or even compactified on the 2-torus times Minkowski but no
fluxes are present, the spectrum of the theory is continuous. Classically it
can be understood from the fact that it contains -as in the uncompactified
case-, string-like spikes that can be attached to the spectrum without any
cost of energy. The case we analyze corresponds to have 2-form fluxes on the
target space induced by the C±. In this case the spectral behaviour of the
theory changes drastically: its mass spectrum becomes discrete. The flux
backreacts on the worldvolume generating a induced flux on the worldvol-
ume associated to the presence of fixed nontrivial U(1) fiber bundle whose
first chern class is k. It acts as a new constraint on the Hamiltonian and it
is associated to the existence of a nontrivial central charge condition. The
Hamiltonian becomes the Hamiltonian of the Supermembrane theory irre-
ducible wrapped on a flat torus, shifted by a constant term proportional to
k. An immediate consequence of this equivalence between both actions is the
fact that a supermembrane formulated on a Minkowski background in the
presence of a three form C± toroidally compactified with an induced 2-form
flux condition has a purely discrete spectrum with eigenvalues of finite mul-
tiplicity at quantum level. It represents a new sector of M2-brane with this
property. The membrane momentum becomes shifted by the flux units in
the directions of the X+ or X− coordinates corresponding to fluxes C+ or C−
respectively. An old question posed by the authors in [28] was the relation
between the matrix model on a noncommutative torus and its M-theory ori-
gin in terms of a M2-brane in the presence of a quantization condition over
a constant C− [25]. We show that this last theory corresponds exactly to the
supermembrane with central charges. The results shown in the paper suggest
the interest to generalize the precise relation between fluxes and quantization
properties of M2-brane in order to describe new sectors of the microscopic
degrees of freedom of M-theory.
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